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57 ABSTRACT 

A surface finishing device having a vibration generator 
fixedly supported to a device body, a vibration transmit 
ting member disposed at a lower portion of the device 
body and a heat source incorporated in the vibration 
transmitting member. The invention also discloses a 
surface finishing device of the above type further hav 
ing a fluid-agent outlet opening defined in or in the 
vicinity of the vibration transmitting member and for 
discharging a fluid agent or a solution containing the 
agent. 

7 Claims, 5 Drawing Sheets 
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1. 

SURFACE FINISHING DEVICE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a surface finishing 

device for drying a surface of moist or wet floor, carpet, 
mat or glass or for applying a chemical agent such as an 
antistatic agent or other coating agents to a surface of 
floor, mat or glass. 

2. Description of the Prior Art 
Conventionally, for drying a surface of moist or wet 

floor, carpet, mat or glass, a hot-air-blowing fan or a 
lamp heater has been commonly employed. 

Also, when a chemical agent such as an antistatic 
agent or other painting agents is applied to a surface of 
floor, mat or glass, the agent is first attached to a brush 
or a mop and then this brush or mop is applied to the 
surface to be treated. Alternatively, the agent is sprayed 
over the surface by means of a sprayer. 
With the conventional drying method mentioned 

above; however, if the surface comprises such hairma 
terial as a carpet, the hot air from the fan or the heat 
from the heater often fails to reach the roots of the 
carpet piles, whereby the drying operation takes a long 
time. Moreover, the piling tends to harden after the 
drying. 
With the conventional applying method using a brush 

or mop as described above, it is difficult to from the 
coating uniformly and the applying operation per se 
takes a long time. On the other hand, with the conven 
tional spraying method, only a small portion of the 
agent is appropriately applied to the target surface 
while the rest of the agent being inadvertenly dispersed 
thereabout. Thus, a great amount of the agent is wasted 
and the scattered agent tends to stick to other objects 
not to be coated. In addition, this method requires addi 
tional means for drying the sprayed agent and takes a 
long time because of the low efficiency. 

SUMMARY OF THE INVENTION 

In view of the above-described state of the art, a first 
object of the invention is overcome the above problems 
associated with the prior art by providing an improved 
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surface finishing device capable of speedily drying an 
object to be treated and of providing a soft finish to the 
object. With this surface finishing device put into use 
for drying a wet carpet for example, vibration transmit 
ting means incorporating a heat source is brought into 
contact with the wet surface of the carpet for drying the 
same. In doing this, the vibration transmitting means 
effectively increases the contact area between the de 
vice and the surface, whereby the drying operation may 
be carried out speedily. Also, the device may provide a 
soft finish to the surface. 
A second object of the invention is to provide a sur 

face finishing device capable of uniformly and effi 
ciently forming a coating over a surface to be coated. In 
operation, the device applies a coating agent to a sur 
face to be coated while providing the same with vibra 
tion by means of vibration transmitting means. The 
vibration transmitting means effectively spreads out the 
agent applied onto the surface, and at the same time the 
heat source incorporated in the vibration transmitting 
means comes into pressure contact with the spread 
agent on the surface thereby efficiently drying the same 
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2 
to form a coating of the agent uniformly over the sur 
face. 
As described above, unlike the prior machines which 

dry the coating liquid from its exterior surface to the 
interior (i.e. once a coating is formed on the outer sur 
face by drying, the dried coating prevents effective 
evaporation of the inside liquid thereby delaying the 
drying operation), the machine of the invention may 
uniformly form a multi-layered coating. Consequently, 
the drying operation may be carried out speedily. Espe 
cially, if the coating agent is polishing wax or the like to 
be applied onto the floor surface, the machine may 
provide a glossy finish by the high density of the wax. 

In order to accomplish the first object, a surface fin 
ishing device of the invention comprises; a device body; 
vibration generating means fixedly supported to the 
device body; vibration transmitting means disposed at a 
lower position of the device body and for transmitting 
the vibration of the vibration generating means of the 
device body to the exterior of the same; wherein the 
vibration transmitting means incorporates a heat source. 

In operation of the surface finishing device with the 
above feature of the invention, first the device is placed 
on a wet carpet for example. Then, the heat source 
incorporated in the vibration transmitting means is 
powered ON. Upon this, the vibration generating 
means starts generating vibration to the vibration trans 
mitting means. Then, this vibration transmitting means 
while being vibrated comes into pressure contact with 
the wet carpet surface. In doing this, the water con 
tained in the carpet surface may be speedily evaporated 
and dried by the heat of the heat source in the vibration 
transmitting means and also by the friction heat caused 
by the pressure contact between the vibrating vibration 
transmitting means and the carpet surface. 
That is to say, the vibration of the vibration transmit 

ting means effectively increases the contact area be 
tween the heat source accommodated therein and the 
surface to be treated. Accordingly, with this device of 
the invention, it becomes possible to efficiently and 
speedily dry even such an agent as an organic solution 
which is hard to be evaporated or dried by the conven 
tional device. 

Similarly, when this device is employed for drying 
e.g. a solution of antistatic agent applied on a surface of 
a carpet, the solution is effectively and uniformly spread 
over the carpet surface by the vibration and the pres 
sure contact of the device, whereby the solution may be 
dried speedily by the heats and at the same time the 
coating of the agent may be formed uniformly over the 
carpet surface. As described above, with the device of 
the invention, since the vibration transmitting means 
while being vibrated comes into pressure contact with 
the object to be dried, the contact area and the contact 
angle per unit time period between the device and the 
object may be advantageously increased, whereby the 
drying operation may be carried out speedily. 

Further, with the device of the invention, the vibra 
tion transmitting means which is heated per se by the 
heat source incorporated therein and is vibrated by the 
vibration generating means is placed into pressure 
contact with the surface to be treated for drying the 
same. Then, since the drying operation takes place with 
the vibration of the device, the drying of the surface 
takes place only on the surface of the same. Accord 
ingly, the device may be safely used also for an object 
which is vulnerable to heat. Also, the vibration effec 
tively avoids undesirable hardening of the surface 
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thereby providing a soft finish to the same. Further, 
when the vibration transmitting means evaporates and 
dries e.g. water or alcohol content of the Solution, the 
thermal energy resulting from the evaporation effec 
tively kills germs or bacteria adhering to the surface. 
Moreover, the vibration helps to direct and travel the 

device on the surface to the treated, whereby an opera 
tor may readily and lightly operate the device by a 
handle attached to the device. 
According to one preferred embodiment of the in 

vention, the vibration transmitting means includes a 
ceramic layer (e.g. alumina) at a bottom position 
thereof. 

This ceramic layer radiates far-infrared rays having 
good permeation which promotes transmission of the 
thermal energy from the device to even the innermost 
portions of the surface to be treated. 
According to a further embodiment of the present 

invention, the device further comprises: a suction de 
vice having an inlet opening in or in the vicinity of the 
vibration transmitting means and distant from the fluid 
agent outlet opening. 

This suction device, which is constituted e.g. by a 
vacuum suction device, takes in the evaporated agent 
thereby further quickening the drying operation and 
also takes indust or the like held in the surface thereby 
cleaning the same. 

In order to accomplish the second object, a surface 
finishing device of the invention comprises: a device 
body; vibration generating means fixedly supported to 
the device body; vibration transmitting means disposed 
at a lower position of the device body and for transmit 
ting the vibration of the vibration generating means of 
the device body to the exterior of the same; a heat 
source incorporated in the vibration transmitting 
means; a fluid-agent outlet opening defined in or in the 
vicinity of the vibration transmitting means and for 
discharging a fluid agent or a solution containing the 
agent. 
When the surface finishing device with the above 

feature of the invention is put to use for applying a 
coating agent such as a solution of antistatic agent to a 
carpet, first, the agent solution is put into a solution 
tank, and then the vibration generating means and the 
heat source incorporated in the vibration transmitting 
means are turned ON. Thereby, the vibration transmit 
ting means starts vibration and comes into pressure 
contact with the carpet surface. Concurrently there 
with, the agent solution is discharged through the solu 
tion discharging opening. This discharged solution is 
effectively and uniformly spread over the carpet surface 
by the vibration and the pressure contact of the vibra 
tion transmitting means. Moreover, since the vibration 
transmitting means which is heated by the heat source 
incorporated therein is brought into pressure contact 
with the carpet surface, the water content in the carpet 
may be dried speedily by both the heat of the heat 
source and the heat generated by the frictional contact 
between the vibrating vibration transmitting means and 
the carpet surface. In this case also, the vibration and 
pressure contact of the vibration transmitting means 
helps to form the coating of the agent uniformly over 
the carpet surface. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Accompanying drawings illustrate preferred embodi 
ments of a surface finishing device related to the present 
invention; in which, 
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4. 
FIG. 1 is a side view in partial section of a surface 

finishing device of an embodiment, 
FIG. 2 is a section of a major portion in the enlarged 

scale of the device of FIG. 1, 
FIG. 3 is a section of a major portion in the enlarged 

scale of a surface finishing device of a further embodi 
ment of the invention, 
FIG. 4 is a partially sectional side view of a surface 

finishing device of a still further embodiment of the 
invention, 
FIG. 5 is a partially sectional side view of a surface 

finishing device of a further embodiment of the inven 
tion, 
FIG. 6 is a section of the major portion in the en 

larged scale of FIG. 5, 
FIG. 7 is a bottom view showing a vibration transmit 

ting member of the device shown in FIG. 6, 
FIG. 8 is a section of a major portion in the enlarged 

scale of a surface finishing device of a further embodi 
ment of the invention, 
FIG. 9 is a partially sectional side view of a surface 

finishing device of a further embodiment of the inven 
tion, and 
FIG. 10 is a section of a major portion in the enlarged 

scale of a surface finishing device of a further embodi 
ment of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Preferred embodiments of the present invention will 
be particularly described hereinafter with reference to 
the accompanying drawings. 
FIGS. 1 and 2 show a surface finishing device ac 

cording to a preferred embodiment of the invention; in 
which, numeral 1 denotes a box type device body, nu 
meral 2 denotes a motor fixedly accommodated in the 
device body 1, numeral 3 denotes a through hole de 
fined in a bottom plate 1a of the device body 1, numeral 
4 denotes a vibration-plate supporting member extend 
ing through the through hole 3 and having its upper 
portion supported by a drive shaft 2a of the motor 2 
inside the body 1, numeral 5 denotes a circular hole 
defined in an upper portion of each vibration-plate sup 
porting member 4, and numeral 6 denotes an eccentric 
cam fixedly secured to an outer periphery of the drive 
shaft 2a of the motor 2. This eccentric cam 6 is inserted 
into the circular hole 5 defined in the vibration-plate 
supporting member 4. Numeral 7 denotes a bearing 
interposed respectively between the inner periphery of 
each circular hole 5 and the outer periphery of each 
eccentric cam 6. Numeral 8 denotes a vibration plate 
fixedly secured to a lower end of the vibration-plate 
supporting member 4 suspended downwardly from the 
device body 1. Numeral 9 denotes a plurality of vibra 
tion supports formed of rubber or the like and provided 
on the lower face of the bottom plate 1a of the device 
body 1. Lower ends of these supports 9 are placed in 
contact with the vibration plate 8. Numeral 10 denotes 
a vibration transmitting member formed of aluminum 
and attached to the lower face of the vibration plate 8. 
A lower face of this vibration transmitting member 10 
defines a moderate undulation. Reference mark 10a 
denotes a ceramic layer attached to the lower side of the 
vibration transmitting member 10. Numeral 11 denotes 
a plurality of screws attached to the lower side of the 
vibration plate 8 and adapted for supporting the vibra 
tion transmitting plate 10 with a slight distance therebe 
tween. Each screw 11 is surrounded at its outer periph 
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ery by a heat insulating spacer 12. Numeral 13 denotes 
a heater coil extended through the interior of the vibra 
tion transmitting member 10. Numeral 14 denotes a lead 
cable for the heater coil 13. Numeral 15 denotes a vibra 
tion absorbing packing disposed between the outer pe 
riphery of the vibration-plate supporting member 4 and 
an inner peripheral edge of the through hole 3. Numeral 
16 denotes legs projecting forwardly and rearwardly of 
the device body 1. Each of these legs 16 rotatably sup 
ports at a lower end thereof a wheel 17. Numeral 18 
denotes a handle extending from an upper end rear 
position of the device body 1. 

Next, operations of the above-described surface fin 
ishing device will be described. In the following sample, 
the device is used for drying an antistatic agent prelimi 
narily applied on a surface of a carpet. First, the device 
is placed on the carpet surface and the motor 2 and the 
heater coil 13 are powered ON. Thereby, the vibration 
transmitting member 10 is heated and also vibrated and 
comes into pressure contact with the carpet surface. 
Then, the carpet surface placed into pressure contact 
with the vibration transmitting member 10 has its agent 
content evaporated and dried by the friction heat 
caused by the pressure contact with the vibrating vibra 
tion transmitting member and the carpet surface itself 
and by the heat of the heater coil 13 held in the vibra 
tion transmitting member. Concurrently with the dry 
ing operation, the vibration of the vibration transmitting 
member effectively and uniformly spreads the applied 
agent over the carpet surface. Further, in this embodi 
ment, the vibration transmitting member 10 includes the 
ceramic layer 10a at its lower side. This ceramic layer 
radiates far-infrared rays which facilitate the heats to 
reach the innermost portions of the carpet surface 
thereby effectively drying any agent held at these inner 
portions also. 

In this way, as the device is moved by the operater 
over the carpet surface, there is uniformly formed a thin 
coating of the antistatic agent over the entire surface of 
the carpet including the innermost root portions of the 
carpet pile. 
A drying operation of a wet or moist carpet may be 

carried out in a like manner by moving the device over 
the surface of the same. 

Accordingly, while the drying operation of water 
content after cleaning takes 3 to 6 hours by the conven 
tional device, the same may be finished in a significantly 
reduced period by the device of the present invention. 
FIG.3 shows a surface finishing device according to 

a second embodiment of the invention. The device of 
this embodiment is substantially the same as that of the 
first embodiment except for a cloth 19 attached to the 
lower side of the vibration transmitting member 10 
disposed below the device body 1 and a roll support 
member 20 rolling opposed ends of the cloth 19 for 
supporting the same and projecting forwardly and rear 
wardly from the device body 1. 
With the device of this second embodiment, the dry 

ing operation of an object such as a wet carpet is ef 
fected similarly to that of the previous embodiment by 
the vibration and the pressure contact of the vibration 
transmitting member 10 relative to the object. In this 
embodiment; however, the cloth 19 comes into a direct 
contact with the object for wiping off or cleaning any 
dust or dirt adhering to the object surface. When this 
cloth becomes soiled through operation, the roll is 
peeled off to reveal a new cloth 19. 
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6 
FIG. 4 shows a surface finishing device according to 

a third embodiment of the invention. The device of this 
third embodiment is the same as that of the first embodi 
ment except for a vacuum suction device 21 attached to 
a rear portion of the device body 1 and having its inlet, 
i.e. suction opening 21a disposed adjacent a rear portion 
of the vibration transmitting member 10. 
With the device of this third embodiment, as the 

device operates for drying the object in the manner 
described hereinbefore, the suction device 21 takes in 
such matter as moist air which is generated in the course 
of the drying operation, whereby the operation of the 
suction device 21 further promotes the drying operation 
and also takes in the dirt or dust floated up to the object 
surface by the vibration of the vibration transmitting 
member 10, 
FIGS. 5 through 7 illustrate a surface finishing device 

related to a fourth embodiment of the present invention. 
The device of this fourth embodiment is the same as that 
of the first embodiment except for a fluid solution pipe 
34 disposed inside the vibration transmitting member 10 
attached to the lower side of the device body 1 and a 
fluid solution discharge opening 35 extending from the 
pipe 34 to the lower side of the vibration transmitting 
member 10, such that a fluid solution of e.g. antistatic 
agent may be discharged and applied to e.g. a floor 
surface of an object to be treated. 

Actually, the fluid solution discharge opening 35 is 
provided by a plurality of units over the lower side of 
the vibration transmitting member 10 with an appropri 
ate distance each other. Further, numeral 36 denotes a 
pipe extending from the exterior of the device body 1 
and passing through the interior of the same and com 
municated at one end thereof with the fluid solution 
pipe 34 disposed inside the vibration transmitting mem 
ber 10. The other end of the pipe 36 is connected with 
an unillustrated solution tank and an unillustrated pump. 

Next, operations of the device of this embodiment 
will be described. 

First, a solution of antistatic agent is introduced into 
the unillustrated solution tank. Then, this solution is fed 
by the pump through the pipe 36 to the fluid solution 
pipe 34 of the vibration transmitting member 10. There 
after, with a power-ON of the motor 2, the eccentric 
cam 6 rotates to vibrate the vibration-plate supporting 
member 4, thereby vibrating the vibration plate 8 and 
the vibration transmitting member 10 in unison there 
with. 
With the above operation, the antistatic agent solu 

tion now held inside the pipe 34 is discharged little by 
little through the discharge opening 35 at the lower side 
of the vibration transmitting member 10. In this condi 
tion, the operator pushes the device body 1 by the han 
dle 18 to move the same onto a carpet to be treated. 
With the vibration of the device, the dust or dirt held in 
the carpet pile is caused to float up to the top end of the 
carpet pile, and concurrently therewith the antistatic 
agent solution effeciently permeates to the innermost 
portion of the carpet pile. In doing this, the vibration of 
the vibration transmitting member 10 effectively 
spreads the solution uniformly over the carpet surface. 
Moreover, with a power-ON of the heater coil 13 inside 
the vibration transmitting member 10, the ceramic layer 
10a attached to the lower side of the vibration transmit 
ting member 10 radiates far-infrared rays which help 
transmission of the thermal energy to reach the inner 
most portions of the carpet pile for drying the same. 
Accordingly, the drying operation is further quickened 
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by the effect of vibration which intermittently brings 
the device into pressure contact with the carpet surface. 
As the device is gradually moved over the surface in 

the above-described manner, there is formed a coating 
of the antistatic agent solution uniformly over the sur 
face even at the innermost portions of the same. 

FIG. 8 shows a surface finishing device related to a 
fifth embodiment of the present invention. A solution 
pipe 36' of the device of this embodiment, unlike its 
equivalent of the above-described fourth embodiment, 
is extended outwardly from the device body 1 and sup 
ported by a support member 25. Also, a solution dis 
charge opening 35" is positioned adjacent the vibration 
transmitting member 10. 

Functions and effects of the device of this embodi 
ment are substantially the same as those of the previous 
embodiments. 

FIG. 9 shows a surface finishing device related to a 
sixth embodiment of the present invention. The device 
of this sixth embodiment is substantially the same as that 
of the fourth embodiment except for the vacuum suc 
tion device 21 attached to the rear position of the device 
body 1 and its inlet openings 21a positioned adjacent the 
rear portion of the vibration transmitting member 10. 
With the device of this embodiment in operation, the 

agent solution is caused to adhere to the surface to be 
treated and dried by the vibration transmitting member 
10 incorporating the heater coil. Simultaneously there 
with, the suction device takes in the moist air generated 
by the evaporation of the water content and also dust or 
dirt floated up to the carpet surface by the vibration of 
the vibration transmitting member 10. Accordingly, 
even such organisms as ticks held in the carpet pile may 
be caused to float up to the top ends of the carpet pile 
because of the reduced static electricity and then effi 
ciently removed therefrom by the suction device. Alter 
nately, the organisms may be killed by the thermal en 
ergy of the device and their bodies are effectively re 
moved by the suction device. 
That is to say, the device of this embodiment is capa 

ble of not only drying or applying an agent to an object 
surface but also of removing and cleaning dust, dirt or 
organisms held in the object. 
FIG.10 shows a surface finishing device related to a 

seventh embodiment of the present invention. The de 
vice of this seventh embodiment is substantially the 
same as that of the fifth embodiment except for the cloth 
19 attached to the lower side of the vibration transmit 
ting member 10 disposed below the device body 1 and 
the roll support member 20 rolling opposed ends of the 
cloth 19 for supporting the same and projecting for 
wardly and rearwardly from the device body 1. 
With the device of this embodiment, the drying oper 

ation of an object such as a wet carpet is effected simi 
larly to that of the previous embodiments by the vibra 
tion and the pressure contact of the vibration transmit 
ting member 10 relative to the object. In this embodi 
ment; however, the cloth 19 comes into a direct contact 
with the object for wiping off or cleaning any dust or 
dirt adhering to the object surface. When this cloth 
becomes soiled through operation, the roll is peeled off 
to reveal a new cloth 19. Needless to say, the solution 
discharge opening 35 of this embodiment may be dis 
posed either outwardly or inwardly of the vibration 
transmitting member 10. 

In the above described embodiments, the motor 2 is 
used for generating the vibration. In place of this; how 
ever, various types of vibration generating means may 
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8 
be used such as the electromagnetic type device or a 
device utilizing supersonic waves. And, the vibration 
may range approximately between 10 Hz to 10 MHz. 

Also, in the previous embodiment, the vibration 
transmitting member 10 includes the ceramic layer 10a 
at the bottom side thereof. However, when the far 
infrared rays are not necessary, the bottom side of the 
same may be provided with a resin treatment such as of 
Teflon or a metal plating. Also, the vibration transmit 
ting member 10 may be formed not only of the metal but 
also of other materials such as ceramics, cushion mate 
rial, plastics, woven fabric, non woven fabric or brush. 

Further, the vibration transmitting member 10 may 
be formed, in place of the aluminum employed in the 
embodiment, also from copper which is also a good heat 
conductor. Still alternately, the member 10 may be 
formed not only such metals but also other materials 
suitable for vibration transmission such as ceramics, 
cushioning material, plastics, woven fabric, non-woven 
fabric, brush, and so on. If this vibration transmitting 
member is formed of such material which is a good 
conductor of not only heat but also of electricity, the 
heat wire embedded in this member should be coated 
with an appropriate insulating material. Then, there will 
occur no safety problem. 

Further, the wheels 17 used in the embodiments are 
for allowing easy transport of the device when the same 
is out of service. Therefore, it is conceivable to arrange 
these wheels such that the same are lifted up during the 
operation of the device. Also, the heat source incorpo 
rated in the vibration transmitting member may com 
prise not only the heater but also other types of devices. 

Still further, in place of the hand-propelling type 
described thus far, it is also conceivable to adapt the 
machine to be operable by a remote controller. 
What is claimed is: 
1. A surface finishing device comprising: 
a device body; 
vibration generating means fixedly supported to the 

device body; 
vibration transmitting means disposed at a lower 

portion of said device body opposing a floor sur 
face and for transmitting the vibration of said vi 
bration generating means of the device body to the 
exterior of the same; 

wherein said vibration transmitting means is verti 
cally vibrated through mechanical means and in 
corporates a heat source positioned substantially all 
over the surface of the portion opposed to the floor 
surface. 

2. A surface finishing device as defined in claim 1, 
wherein said vibration transmitting means further com 
prises a vibration transmitting member supported be 
neath said device body, said member includes a ceramic 
layer at a bottom portion thereof. 

3. A surface finishing device as defined in claim 2 
further comprising: 

a suction device having an inlet opening positioned 
adjacent the rear portion of said vibration transmit 
ting member. 

4. A surface finishing device comprising: 
a device body; 
vibration generating means fixedly supported to the 

device body; 
vibration transmitting means disposed at a lower 

portion of said device body and for transmitting the 
vibration of said vibration generating means of said 
device body to the exterior of the same; 
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a heat source incorporated in said vibration transmit- 6. A surface finishing device as defined in claim 5, 
ting means; further comprising; 

a fluid-agent outlet opening defined in said vibration a suction device having an inlet opening positioned 
transmitting means for discharging a fluid agent or adjacent the rear portion of said vibration transmit 
a solution containing the agent. 5 ting member and distant from said fluid-agent out 

5. A surface finishing device as defined in claim 4, let opening. 
wherein said vibration transmitting means further com- 7. A surface finishing device as defined in claim 4, 
prises a vibration transmitting member supported be- wherein said fluid agent is an antistatic agent for a car 
neath said device body, said member includes a ceramic pet. 
layer at a bottom portion thereof. 10 k . . k x 
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